Atrial natriuretic polypeptide secretion via selective activation of kappa-opioid receptor: role of dynorphin.
The present study was designed to investigate the direct effect of dynorphin on atrial natriuretic polypeptide (ANP) secretion in cultured rat atrial cardiocytes via a kappa-opioid receptor activation as well as the involvement of adenosine 3',5'-cyclic monophosphate (cAMP) system in the secretion of ANP from cardiocytes. Dynorphin stimulated ANP secretion dose and time dependently from 2-day cultured atrial cardiocytes. The dynorphin-induced ANP secretion was partially antagonized by MR2266, a selective kappa-opioid receptor antagonist. U-62066E, a selective kappa-opioid receptor agonist, stimulated ANP secretion. This stimulation was also antagonized by MR2266. However, no stimulation of ANP secretion was seen with [D-Ala2,D-Leu5]enkephalin, methionine (Met)-enkephalin, or [D-Ala2,N-Me-Phe4,Gly5-ol]enkephalin. Dynorphin at 10(-6) M significantly decreased the production of cAMP in the cultured cardiocytes. However, 10(-6) M Met-enkephalin had no effect on cAMP at all. The decrease in cAMP production by the addition of dynorphin was partially antagonized with a simultaneous addition of MR2266. The dynorphin-induced ANP secretion, as well as the basal secretion, were significantly decreased by the addition of 3-isobutyl-1-methylxanthine, a phosphodiesterase inhibitor, as compared with the respective controls. Dibutyryl cAMP at 10(-3) M significantly decreased the basal secretion of ANP as compared with the control. Therefore, the present studies show that dynorphin selectively stimulates ANP secretion, at least in part, via the activation of a specific kappa-opioid receptor.